We studied the magnetic field dependence of the inelastic decay of an ultracold, optically trapped fermionic 6Li gas of different spin compositions. The spin mixture of the two lowest hyperfine states showed two decay resonances at 550 G and 680G, consistent with the predicted Feshbach resonances for elastic s-wave collisions. The observed lifetimes of several hundred milliseconds are much longer than the expected time for Cooper pair formation and the phase transition to superfluidity in the vicinity of the Feshbach resonance. OCIS codes: 020.2070 Effects of collisions; 020.7010 Trapping
Interactions between atoms can be strongly modified by tuning magnetic fields to Feshbach resonances where a molecular state has the same energy as the colliding atoms. For degenerate Fermi gases, such control over the interaction strength is crucial in the search for a superfluid phase transition. A promising candidates for an experimental observation of fermionic superfluidity is 6Li. For an optically trapped spin mixture of the two lowest Zeeman states of 6Li, a wide s-wave Feshbach resonance has been predicted first by [l] .
We studied inelastic decay for three different spin compositions of the cloud for magnetic fields near the predicted Feshbach resonance. The lithium atoms were either trapped purely in the lowest (Il)), or the second to lowest (12)) energy state, or in a 50% -50% mixture of these two Zeeman states. The fraction of atoms remaining after a 500 ms magnetic field pulse is shown for the different spin compositions of the cloud in Figure 1 . For the cloud purely in state la), we observed no significant decay over the entire range of magnetic fields.
The surviving fraction of the mixture is shown in Figure 1 , c). No significant decay was observed at low magnetic fields. At higher magnetic field, we found two decay resonances. A strong resonance occurred at 680G with considerable losses over a range of approximately 100G. At even higher magnetic fields, the decay persisted at a weaker but constant level. In a more detailed scan, shown in Figure 1, d) , a second, much weaker and narrower resonance was found at 550G, with an approximate width of 20G. The weaker resonance became more pronounced after 2 s of dwell time in the magnetic field, whereas the stronger resonance showed "saturation" broadening. We also observed resonant decay at 680G of a cloud purely in state Il), as shown in Figure 1, b) . The fact that this resonance is at the same magnetic field as for the mixture suggests that the observed loss is due to a contamination of the cloud with atoms in state 12).
In summary, we observed two decay resonances for the 6Li spin mixture and one resonance in the lowest spin state.
Comparing our observations with recent theoretical calculations [2] which exhibit two s-wave Feshbach resonances
suggests that the observed decay of the mixture is a signature of those resonances resulting in enhanced three-body decay. We discuss our results in the light of a recent theoretical description for the three-body decay mechanism of fermions near a Feshbach resonance. Even on resonance, the observed decay happened on a time scale longer than the trap oscillation time, the time for elastic collisions, and the expected sub-millisecond time needed for the formation of Cooper pairs. Therefore, the 6Li system is well suited for the study of an interacting Fermi gas in the vicinity of an elastic Feshbach resonance [3], in particular for the search for the phase transition to a superfluid state, and we describe our latest experimental effort on this search. 
